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Study Subject 1D:04RCH86

Study Subject Clone:

Study Subject HLA:A2,A3,B45B53,Cw4,Cwi15

Sequence: Known reactive 20Mer0: GVRYPLTFGWCYKLVPVEPD Nef(132-151)

Possible HLA

A2 A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A3  A3.1,A*0301,A*0302,A*0304

B45 B*4501,B*5002

B53 B*5301

Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(5-14) PLTFGWCYKL A*0201
(5-14) PLTFGWCYKL A*0202
(5-14) PLTFGWCYKL A*0204
(5-14) PLTFGWCYKL A*0205
(5-14) PLTFGWCYKL A*0214
(5-13) PLTFGWCYK A3

(1-8)  GVRYPLTF A3
(5-12) PLTFGWCY A3
(4-12) YPLTFGWCY  B*5301
(7-14) TFGWCYKL  Cw*0401

Anchor Residues Searched

A*0201  X[LMIXXXXXX[VL]
A*0201  X[LMIXXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[LIXXXXX[LV]
A*0202  X[LIXXXXXXX[LV]
A*0204  X[LIXXXXXX[L]
A*0204  X[LIXXXXX[L]
A*0204  X[LIXXXXXXX[L]
A*0205  X[VLIMQ]XXXXXXI[L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQIXXXXXXXI[L]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[VIXXXXXXX[V]
A*0207  X[LJ[DIXXXXX[L]
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A*0207
A*0207
A*0214
A*0214
A*0214
A3

A3

A3
B*5301
B*5301
B*5301
Cw*0401
Cw*0401
Cw*0401

X[L][DIXXXX[L]
X[L]J[DIXXXXXX[L]
X[VQLIXXXXXX[LV]
X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
X[LVM]XXXXXX[KYF]
X[LVM]IXXXXX[KYF]
X[LVM]IXXXXXXX[KYF]
X[PIXXXXXX[LIVMY]
X[PIXXXXX[LIVMY]
X[PIXXXXXXX[LIVMY]
X[YPFIXXXXXX[LF]
X[YPF]XXXXX[LF]
X[YPFIXXXXXXX[LF]
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Study Subject 1D:04RCH86

Study Subject Clone:

Study Subject HLA:A2,A3,B45B53,Cw4,Cwi15

Sequence: Known reactive 20Mer1: LWQRPLVTIKIGGQLKEALL Protease(5-24)

Possible HLA

A2 A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A3  A3.1,A*0301,A*0302,A*0304

B45 B*4501,B*5002

B53 B*5301

Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(8-15)  TIKIGGQL A*0205
(13-20) GQLKEALL  A*0205
(6-15)  LVTIKIGGQL  A*0205
(10-19) KIGGQLKEAL A*0205
(13-20) GQLKEALL  A*0214
(6-15)  LVTIKIGGQL  A*0214
(4-11)  RPLVTIKI B*5301

Anchor Residues Searched

A*0201  X[LMIXXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[LIXXXXX[LV]
A*0202  X[LIXXXXXXX[LV]
A*0204  X[LIXXXXXX[L]
A*0204  X[LJXXXXX[L]
A*0204  X[LIXXXXXXX[L]
A*0205  X[VLIMQIXXXXXX][L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQ]XXXXXXX]L]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[VIXXXXXXX[V]
A*0207  X[LJ[DIXXXXX[L]
A*0207  X[L][DIXXXX]L]
A*0207  X[LJ[DIXXXXXX[L]
A*0214  X[VQLIXXXXXX[LV]
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A*0214
A*0214
A3

A3

A3
B*5301
B*5301
B*5301
Cw*0401
Cw*0401
Cw*0401

X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
X[LVM]XXXXXX[KYF]
X[LVM]IXXXXX[KYF]
X[LVM]XXXXXXX[KYF]
X[PIXXXXXX[LIVMY]
X[PIXXXXX[LIVMY]
X[PIXXXXXXX[LIVMY]
X[YPFIXXXXXX[LF]
X[YPFIXXXXX[LF]
X[YPFIXXXXXXX[LF]
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Study Subject 1D:04RCH86
Study Subject Clone:

Study Subject HLA:A2,A3,B45,B53,Cw4,Cw15
Sequence: Known reactive 20Mer2: PDKWTVQPIVLPEKDSWTVN RT(236-255)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02

A3  A3.1,A*0301,A*0302,A*0304

B45 B*4501,B*5002
B53 B*5301
Cw4  C4,Cw*0401,C*0401,Cw*0402
Possible Epitopes based on anchor residues
(10-19) VLPEKDSWTV A*0201
(10-19) VLPEKDSWTV A*0202
(10-19) VLPEKDSWTV A*0214
(5-14) TVQPIVLPEK A3
(11-19) LPEKDSWTV B*5301
Anchor Residues Searched
A*0201 XILMIXXXXXX[VL]
A*0201 X[LMIXXXXX[VL]
A*0201 XILMIXXXXXXX[VL]
A*0202 XILIXXXXXX[LV]
A*0202 X[LIXXXXX[LV]
A*0202 XILIXXXXXXX[LV]
A*0204  X[LIXXXXXX[L]
A*0204  X[LIXXXXXIL]
A*0204  X[LIXXXXXXX[L]
A*0205  X[VLIMQ]IXXXXXX[L]
A*0205  X[VLIMQ]XXXXXIL]
A*0205  X[VLIMQ]XXXXXXXIL]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[V]XXXXXXX[V]
A*0207 X[LIDIXXXXXIL]
A*0207 X[LI[DIXXXX[L]
A*0207 X[LIIDIXXXXXX[L]
A*0214  X[VQL]IXXXXXX[LV]
A*0214  X[VQL]XXXXXI[LV]
A*0214  X[VQL]IXXXXXXX[LV]
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A3

A3

A3
B*5301
B*5301
B*5301
Cw*0401
Cw*0401
Cw*0401

X[LVM]XXXXXX[KYF]
X[LVM]IXXXXX[KYF]
X[LVM]IXXXXXXX[KYF]
X[PIXXXXXX[LIVMY]
X[PIXXXXX[LIVMY]
X[PIXXXXXXX[LIVMY]
X[YPFIXXXXXX[LF]
X[YPF]XXXXX[LF]
X[YPFIXXXXXXX[LF]
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Study Subject 1D:04RCH86

Study Subject Clone:

Study Subject HLA:A2,A3,B45B53,Cw4,Cwi15

Sequence: Known reactive 20Mer 3: GELDRWEKIRLRPGGKKKYK p17(11-30)

Possible HLA

A2 A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A3  A3.1,A*0301,A*0302,A*0304

B45 B*4501,B*5002

B53 B*5301

Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(2-11) ELDRWEKIRL  A*0201
(2-11) ELDRWEKIRL  A*0202
(2-11) ELDRWEKIRL  A*0204
(2-11) ELDRWEKIRL  A*0205
(2-11) ELDRWEKIRL  A*0207
(2-11) ELDRWEKIRL  A*0214
(10-18) RLRPGGKKK A3

(10-17) RLRPGGKK A3

(10-19) RLRPGGKKKY A3

(12-19) RPGGKKKY B*5301

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LMIXXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[LIXXXXX[LV]
A*0202  X[LIXXXXXXX[LV]
A*0204  X[LIXXXXXX[L]
A*0204  X[LIXXXXX[L]
A*0204  X[LIXXXXXXX[L]
A*0205  X[VLIMQ]XXXXXXI[L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQIXXXXXXXI[L]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[VIXXXXXXX[V]
A*0207  X[LJ[DIXXXXX[L]
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A*0207
A*0207
A*0214
A*0214
A*0214
A3

A3

A3
B*5301
B*5301
B*5301
Cw*0401
Cw*0401
Cw*0401

X[L][DIXXXX][L]
X[LJ[DIXXXXXX[L]
X[VOQLIXXXXXX[LV]
X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
X[LVM]XXXXXX[KYF]
X[LVM]XXXXX[KYF]
X[LVM]IXXXXXXX[KYF]
X[PIXXXXXX[LIVMY]
X[PIXXXXX[LIVMY]
X[PIXXXXXXX[LIVMY]
X[YPFIXXXXXX[LF]
X[YPF]XXXXX[LF]
X[YPFIXXXXXXX[LF]
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Thistable lists epitopes that are experimentally observed to be presented by a HLA type carried by the patient, but the defned epitope has substitutions
relative to the peptides from your reference strains and so might be missed by your reagents: in HXB2 for Gag, Pol; MN for Env; BRU for Nef, relative

to most B clade Sequencesin the database:

Protein Epitopein Database Epitopein Ref. strain Epitopein Consensus B HLA Notes
pl7(77-85) SLFNTVATL SLYNTVATL SLYNTVATL A*0201
p24(47-56) ATPQDLNMML  ATPQDLNTML ATPQDLNTML B53
p24(48-56) TPYDINQML TPQDLNTML TPQDLNTML B*5301
p24(48-56) TPQDLNQML TPQDLNTML TPQDLNTML B53
p24(48-56) TPYDINQML TPQDLNTML TPQDLNTML B53
RT(179-187) VIYQYMMDL VIYQYMDDL VIYQYMDDL A2
RT(179-187) VIYQYMMDL VIYQYMDDL VIYQYMDDL A2, A*0202
RT(308-317) EILKEPVGHV EILKEPVHGV EILKEPVHGV A*0201
RT(436-445) GVETFYVDGA  GAETFYVDGA GAETFYVDGA B45
gpl60(121-129) KLTPLCVSL KLTPLCVTL KLTPLCVTL A2
gp160(192-200) KLTSCNTSV RLISCNTSV RLISCNTSV A2
gp160(192-200) TLTSCNTSV RLISCNTSV RLISCNTSV A2
gp160(192-200) TLTSCNTSV RLISCNTSV RLISCNTSV A2.1
gp160(311-320) RGPGRAFVTI IGPGRAFYTT IGPGRAFYTT A*0201
gp160(311-320) RGPGRAFVTI IGPGRAFYTT IGPGRAFYTT A2
gp160(311-320) MGPKRAFYAT IGPGRAFYTT IGPGRAFYTT A2
gp160(369-375) PEIVTHS PEIVMHS PEIVMHS A2
gp160(377-387) NSGGEFFYSNS NCGGEFFYCNT  NCGGEFFYCNT A2
gp160(700-708) AVLSVVNRV AVLSIVNRV AVLSIVNRV A2
gpl60(747-755) RLVNGSLAL RLVHGFLAI RLVDGFLAL A2
gpl60(770-778) RLRDLLLIV HHRDLLLIA RLRDLLLIV A*0201
gp160(770-780) RLRDLLLIVTR  HHRDLLLIAAR RLRDLLLIVTR A*0301
gp160(770-780) RLRDLLLIVTR  HHRDLLLIAAR RLRDLLLIVTR A3
gpl160(813-822) SLLNATDIAV SLLNATAIAV SLLNATAIAV A*0201
gpl160(813-822) SLLNATDIAV SLLNATAIAV SLLNATAIAV A2
gp160(813-822) SLLNATDIAV SLLNATAIAV SLLNATAIAV A21
gpl160(814-822) LLNATDIAV LLNATAIAV LLNATAIAV A2
Nef(73-82) SVPLRPMTYK QVPLRPMTYK QVPLRPMTYK B35 or C4
Nef(136-145) PLTFGWCFKL PLTFGWCYKL PLTFGWCFKL A2
Nef(190-198) AFHHVAREK AFHHVAREL AFHHMAREL A3
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Table 1: p17

HXB2 Location Author Location Sequence Immunogen Species(HLA) References

pl7(77-85) pl7(77-85 Clade A) SLFNTVATL HIV-1 infection human(A*0201) [Dorrell (1999)]

e Epitope SL9: CTL responses in three individuals with non-clade B infections were studied, 2 with subtype A infections, 1 with
subtype C — their infections all originated in East Africa

e This epitope is most commonly SLYNTVATL in B subtype, and CTL from the C subtype infection did not recognize B clade gag or
the 3Y form of the epitope, but do recognize the predominant A and C clade form, SLFNTVATL

Table 2: p24
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
p24(47-56) p24() ATPQDLNMML HIV-1 exposed human(B53) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speci£c CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CD8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

p24(48-56) Gag(173-181 HIV-2) TPYDINQML HIV-2 human(B*5301) [Brander & Goulder(2001)]
e C. Brander notes this is a B*5301 epitope

p24(48-56) p24() TPQDLNQML human(B53) [Rowland-Jones (1999)]

e CTL responses in seronegative highly HIV-exposed African female sex workers in Gambia and Nairobi were studied — these women

had no delta 32 deletion in CCR5
e InGambiathere is exposure to both HIV-1 and HIV-2, CTL responses to B35 epitopes in exposed, uninfected women are cross-reactive,

and the B35 allele seems to be protective
e HIV-2 sequence: TPYDINQML, no cross-reactivity, [Gotch (1993)]

p24(48-56) Gag(173-181 HIV-2) TPYDINQML HIV-2 human(B53) [Gotch (1993)]
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Table 3: RT

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

RT(179-187)

RT() VIYQYMMDL HIV-1 exposure human(A2) [Rowland-Jones (1998a)]

A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

The A and D consensus sequences are both VIYQYMMDL

RT(179-187)

Pol() VIYQYMMDL HIV-1 exposure human(A2, A*0202) [Rowland-Jones (1998b)]

HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

This epitope is conserved among A, B and D clade viruses

RT(308-317)

RT() EILKEPVGHV HIV-1 infection human(A*0201) [van der Burg (1997),
Menendez-Arias (1998)]

Recognized by CTL from a long-term survivor, SPIETVPVKL was also recognized

Recognized by CTL from a progressor, EELRQHLLRW and TWETWWTEYW were also recognized

RT(436-445)

Pol(591-600 I1I1B) GVETFYVDGA HIV-1 infection human(B45) [Wilson (1999a)]

This study describes maternal CTL responses in the context of mother-to-infant transmission
Detection of CTL escape mutants in the mother was associated with transmission, but the CTL-susceptible forms of the virus tended

to be found in infected infants i L i
No variants of this epitope were found in a non-transmitting mother who had a CTL response to it

This epitope spans the Pol p66 RT — p15 (RNAse) domain
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Table 4: gp160

HXB2 Location Author Location Sequence Immunogen Species(HLA) References

gp160(121-129) gp120(121-129) KLTPLCVSL in vitro stimulation  human(A2) [Zarling (1999)]

e This study compares the ability of macrophages and dendritic cells to stimulate primary responses in CD8+ lymphocytes isolated from
HLA-appropriate HIV-uninfected donors using peptide-pulsed APC — the dendritic cells performed better as APC for the stimulation
of primary responses

e Strong CTL responses were elicited by the epitopes DRFYKTLRA and GEI'YKRW!II when presented by either immature or mature
dendritic cells — macrophages were not able to prime a CTL response against DRFYKTLRA

e A weak response to KLTPLCVSL was stimulated using macrophages as the APC

o No detectable response was observed for the following previously-deEned HIV epitopes: KIRLRPGGK, ILKEPVHGV, IRLRPGGK,

GPKVKQWPL
gpl160(192-200) gp120(192-199 HXB2R) KLTSCNTSV HIV-1 infection human(A2) [Brander (1995)]
e Epitope predicted on HLA binding motif, and studied in the context of inclusion in a synthetic vaccine
gpl160(192-200) gpl120(197-205) TLTSCNTSV no CTL shown human(A2) [Garboczi (1992)]
e Crystallization of HLA-A2 molecules complexed with antigenic peptides — refers to Dadaglio et al 1991
gp160(192-200) gp120(199-207) TLTSCNTSV peptide immuniza-  human(A2.1) [Brander (1996)]
tion and HIV-1
infection

e This epitope was recognized by PBMC from 6/14 HIV+ asymptomatic patients
This epitope was used along with pol CTL epitope ALQDSGLEYV and a tetanus toxin T helper epitope for a synthetic vaccine
e This vaccine failed to induce a CTL response, although a helper response was evident

gp160(311-320) gp160(318-327 11IB) RGPGRAFVTI CTL line from HIV- human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope

gpl60(311-320) gp160(318-327 11IB) RGPGRAFVTI vaccinia I11B gp160 human(A2) [Achour (1996)]

¢ Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

e Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL

e Restimulating immune cells from gp160 1B vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(311-320)

gp160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI

P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18
MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react

The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)

gp160 SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
but not P18 I1IB

gp160(369-375)

gp120(374-380 BRU) PEIVTHS HIV-1 infection human(A2) [Dadaglio (1991)]
De£ned through blocking CTL activity, and Env deletions

gpl60(377-387)

gp120(377-387) NSGGEFFYSNS human(A2) [Hickling (1990)]
Peptides recognized by class | restricted CTL can bind to class Il

gp160(700-708)

gp41(705-714) AVLSVVNRV HIV-1 infection human(A2) [Ferris (1999)]
This epitope is processed by a TAP1/2 dependent mechanism

gp160(747-755)

gp41(747-755) RLVNGSLAL HIV-1 infection human(A2) [Parker (1992)]
Studied in the context of HLA-A2 peptide binding

gp160(770-778)

Env(679-777) RLRDLLLIV HIV-1 infection human(A*0201) [Kmieciak (1998)]

CTL responses in six patients to four Env epitopes were studied: D2: LLNATAIAV, 5.3: RLRDLLLIV, D1: KLTPLCVTL, and 4.3:
QMHEDIISL - all have A2 anchor residues

The C terminal epitopes (D2 and 5.3) were highly variable and the variability was considered responsible for limited CTL response,
while D1 and 4.3, N-terminal epitopes, were much more conserved and gave evidence of high levels of CTL response in vitro
Peptides 5.3 and D2 bound to HLA A*0201 with low afEnity and were variable, particularly D2;

gpl60(770-780)

gp41(768-778 NL43) RLRDLLLIVTR HIV-1 infection human(A*0301) [Takahashi (1991)]
CD8+ T cell clone

gp160(770-780)

gp41(768-778 NL43) RLRDLLLIVTR HIV-1 infection human(A3) [Cao (1997)]

The consensus peptide of clade B is RLRDLLLIVTR
The consensus peptide of clades A, C and E is RLRDFILIVTR and it is less reactive
The consensus peptide of clade D is SLRDLLLIVTR and it is less reactive
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(813-822)

gp41(814-823 LAI) SLLNATDIAV MN rec gp160 human(A*0201) [Dupuis (1995)]

Of two CTL clones, one reacted only with 815-823, the other with 814-823 and 815-823
Noted to be A*0201 in Brander et al., 1999 database

gp160(813-822)

gp41(814-823) SLLNATDIAV HIV-1 infection human(A2) [Kundu (1998b)]

Allogeneic dendritic cells (DCs) were obtained from HLA-identical siblings, pulsed with rgp160 MN or A2-restricted HIV-1 epitope
peptides, and infused monthly into six HIV-infected patients

1/6 showed increased env-specifc CTL and increased lymphoproliferative responses, 2/6 showed increase only in proliferative
responses, and 3/6 showed no change — pulsed DCs were well tolerated

SLLNATDIAV is a conserved HLA-A2 epitope included in this study — 4/6 patients had this sequence as their HIV direct sequence,
and 3 of these had a detectable CTL response — the other two had either the sequence SLFNAIDIAV or SLLNTTDIVV and no
detectable CTL response

CTL demonstrated against peptide-coated target, epitope is naturally processed and enhancible with vaccine

gp160(813-822)

Env(814-823 Clade B) SLLNATDIAV HIV-1 MN rgp160  human(A2.1) [Kundu (1998a)]

Ten HIV-1+ HLA A2 asymptomatic individuals were given two courses of HIV-1 MN rgp160 vaccine over a 2 year period

Two hundred and £fty three HIV-1 peptides of 9 or 10 aa possessing the HLA-A2.1 binding motif (Leu at position 2, Val at the C
terminus) were identifed in gp160, of which 25 had a high or intermediate binding afEnity

!Elgye_r& peiptides were studied that had high HLA-A2 binding affnity — a CTL response was detected to 9/11 peptides in at least 1
individua

CTL responses after reimmunization may include recall responses — only individuals with vaccine cross-reactive sequences prior to
vaccination showed detectable CTL responses

CTL to overlapping peptides in this region gave a positive response in the greatest number of patients

ALTERNATIVE EPITOPES: LLNATDIAV and LLNATDIAVA — CTL were induced by vaccine in those that had the sequence
SLLNATAIAVA in their own infection, but not in those with: NLLNTIAIAVA or NLFNTTAIAVA or SLLNATAITVA

gp160(814-822)

gp41(815-823 LAI) LLNATDIAV MN rec gp160 human(A2) [Dupuis (1995)]
Of two CTL clones, one reacted only with 815-823, the other with 814-823 and 815-823
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Table 5: NEf

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
Nef(73-82) Nef(73-82 LAI) SVPLRPMTYK HIV-1 infection human(B35 or C4) [Buseyne (1993)]

o \ertical transmission of HIV ranges from 13% to 39%

e Primary assays showed cytotoxic activity against at least one HIV protein was detected in 70% of infected children

o Epitopes recognized in £ve children were mapped using synthetic peptides and secondary cultures

e Patient EM13, who had a CTL response to three epitopes in Nef, was infected via blood transfusion after birth and went from CDC

stage P2A to P2E during the study

Nef(136-145)

Nef(136-145) PLTFGWCFKL HIV-1 infection human(A2) [Durali (1998)]

Cross-clade CTL response was studied by determining the CTL activity in seven patients from Bangui, (6 A subtype, and 1 AG
recombinant infections) and one A subtype infection from a person living in France originally from Togo, to different antigens
expressed in vaccinia

Pol reactivity: 8/8 had CTL to A subtype, and 7/8 to B subtype, and HIV-2 Pol was not tested

Gag reactivity: 7/8 reacted with A or B subtype gag, 3/8 with HIV-2 Gag

Nef reactivity: 7/8 reacted with A subtype, and 5/8 with B subtype, none with HIV-2 Nef

Env reactivity: 3/8 reacted with A subtype, 1/8 with B subtype, none with HI\V-2 Env

Patient B18 had the greatest breadth and diversity of response, and recognized Gag SLYNTVATL and Nef PLTFGWCFKL

Nef(190-198)

Nef(190-198 LAI) AFHHVAREK HIV-1 infection human(A3) [Hadida (1995)]
Naturally occurring L to K anchor substitution abrogates A2 binding, but permits HLA-A3 binding
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Table6: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(Al, B8) [Hadida (1992)]
HIV-1 specifc CTLs detected in lymphoid organs

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(B18) [Culmann (1991)]
Nef CTL clones from HIV+ donors

Nef(133-148)

Nef(133-148 LAl) VRYPLTFGWCYKLVPV human(B57) [Brander & Walker(1996)]
P. Goulder, pers. comm.

Nef(134-141)

Nef(138-147 LAlI)  RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
C. Brander notes this is an A*2402 epitope

Nef(134-141)

Nef(134-141 LAl)  RYPLTFGW human(B27) [Culmann(1998)]
Optimal peptide de£ned by titration

Nef(134-143)

Nef(138-147 SF2)  RYPLTFGWCF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 3/4 HIV-1+ people tested

RYPLTFGWCF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two speci£c CTL
clones were obtained

Nef(134-144)

Nef(134-144 LAlI) RYPLTFGWCYK HIV-1 infection human(B18) E%)éj;l)l]ln (1994), Goulder
Mutational variation in HIV epitopes in individuals with appropriate HLA types can result in evasion of CTL response
[Goulder (1997)] is a review of immune escape that summarizes this study

Nef(135-143)

Nef(135-143 LAI)  YPLTFGWCY HIV-1 exposure human(B*1801) [Brander & Goulder(2001)]
C. Brander notes this is a B*1801 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(135-143)

Nef() YPLTFGWCF HIV-1 exposed human(B18) [Kaul (2000)]
seronegative

11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

Low risk individuals did_not have such CD8+.c

CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(135-143)

Nef(135-143 LAI) YPLTFGWCY HIV-1 exposure human(B18) [Culmann (1991), Culmann-
Penciolelli (1994)]

Nef CTL clones from HIVV+ donors

Nef(135-143)

Nef(139-147 SF2) YPLTFGWCF HIV-1 infection human(B35) [Shiga (1996)]
Binds HLA-B*3501

Nef(135-143)

Nef() YPLTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998a)]

A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

The A subtype consensus is identical to the B clade epitope

The D subtype consensus is YPLTFGWCT

Nef(135-143)

Nef() YLPTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998b)]

HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

This epitope is conserved among A and B clade viruses

The Clade D version of the epitope, YPLTFGWCF, was preferentially recognized by CTL
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(136-145)

Nef(136-145) PLTFGWCYKL in vitro stimulation human(A*0201) [Wilson (1999b)]

Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

Th1-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

B7 and A2 Nef epitopes were studied and the relative binding afEnity of A2 epitopes for A2 was: PLTFGWCYKL greater than
VLEWRFDSRL which was much greater than AFHHVAREL

Noted in Brander et al., 1999 this database, to be A*0201

Nef(136-145)

Nef(136-145 LAI) PLTFGWCYKL Nef(180-189) human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope

Nef(136-145)

Nef(136-145) PLTFGWCFKL HIV-1 infection human(Az2) [Durali (1998)]

Cross-clade CTL response was studied by determining the CTL activity in seven patients from Bangui, (6 A subtype, and 1 AG
recombinant infections) and one A subtype infection from a person living in France originally from Togo, to different antigens
expressed in vaccinia

Pol reactivity: 8/8 had CTL to A subtype, and 7/8 to B subtype, and HIV-2 Pol was not tested

Gag reactivity: 7/8 reacted with A or B subtype gag, 3/8 with HIV-2 Gag

Nef reactivity: 7/8 reacted with A subtype, and 5/8 with B subtype, none with HIV-2 Nef

Env reactivity: 3/8 reacted with A subtype, 1/8 with B subtype, none with HIV-2 Env

Patient B18 had the greatest breadth and diversity of response, and recognized Gag SLYNTVATL and Nef PLTFGWCFKL

Nef(136-145)

Nef(157-166) PLTFGWCFKL HIV-1 infection (hu- human(A2) [Woodberry (1999)]
man) or HIV A2-
polyepitope (poly-
tope) DNA vac-
cine with vaccinia
boost (r'VV.HIV.pt)

(mouse)

e A polyepitope vaccine was generated in a vaccinia construct that contiguously encoded seven epitopes, all presented by HLA A-2
e HHD mice have a transgene of HLA A2 linked to the transmembrane and cytotoxic domains of H-2D? — this transgene is the only

MHC molecule expressed in the mice

CTL responses to Gag (77-85) SLYNTVATL, Pol (476-484) ILKEPVHGYV, gp120 (120-128) KLTPLCVTL, and Nef (190-198)
AFHHVAREL were observed in HIV polytope HHD-vaccinated mice, and these responses were enhanced with vaccinia boost

No CTL immune responses were generated against HLA A2-restricted HIV epitopes Nef 157-166 (PLTFGWCYKL), Pol 346-354
(VIYQYMDDL), and Nef 180-189 (VLEWRFDSRL)

Sixteen HLA A2+ patients were tested for their ability to make CTL responses by peptide restimulation in culture with the epitopes
selected for inclusion in the polytope — one individual recognized all seven of these epitopes; 7 patients had CTL cultures able to
recognize at least one of the epitopes, and 6 of those 7 recognized more than one epitope, but they were not able to test all peptides
for all patients; many patients only had three peptides tested

PLTFGWCFKL was recognized by 1 of the HLA-A2 patients
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Table 7: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(Al, B8) [Hadida (1992)]
HIV-1 specifc CTLs detected in lymphoid organs

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(B18) [Culmann (1991)]
Nef CTL clones from HIV+ donors

Nef(133-148)

Nef(133-148 LAl) VRYPLTFGWCYKLVPV human(B57) [Brander & Walker(1996)]
P. Goulder, pers. comm.

Nef(134-141)

Nef(138-147 LAlI)  RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
C. Brander notes this is an A*2402 epitope

Nef(134-141)

Nef(134-141 LAl)  RYPLTFGW human(B27) [Culmann(1998)]
Optimal peptide de£ned by titration

Nef(134-143)

Nef(138-147 SF2)  RYPLTFGWCF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 3/4 HIV-1+ people tested

RYPLTFGWCF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two speci£c CTL
clones were obtained

Nef(134-144)

Nef(134-144 LAlI) RYPLTFGWCYK HIV-1 infection human(B18) E%)éj;l)l]ln (1994), Goulder
Mutational variation in HIV epitopes in individuals with appropriate HLA types can result in evasion of CTL response
[Goulder (1997)] is a review of immune escape that summarizes this study

Nef(135-143)

Nef(135-143 LAI)  YPLTFGWCY HIV-1 exposure human(B*1801) [Brander & Goulder(2001)]
C. Brander notes this is a B*1801 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(135-143)

Nef() YPLTFGWCF HIV-1 exposed human(B18) [Kaul (2000)]
seronegative

11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

Low risk individuals did_not have such CD8+.c

CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(135-143)

Nef(135-143 LAI) YPLTFGWCY HIV-1 exposure human(B18) [Culmann (1991), Culmann-
Penciolelli (1994)]

Nef CTL clones from HIVV+ donors

Nef(135-143)

Nef(139-147 SF2) YPLTFGWCF HIV-1 infection human(B35) [Shiga (1996)]
Binds HLA-B*3501

Nef(135-143)

Nef() YPLTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998a)]

A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

The A subtype consensus is identical to the B clade epitope

The D subtype consensus is YPLTFGWCT

Nef(135-143)

Nef() YLPTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998b)]

HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

This epitope is conserved among A and B clade viruses

The Clade D version of the epitope, YPLTFGWCF, was preferentially recognized by CTL
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(136-145)

Nef(136-145) PLTFGWCYKL in vitro stimulation human(A*0201) [Wilson (1999b)]

Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

Th1-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

B7 and A2 Nef epitopes were studied and the relative binding afEnity of A2 epitopes for A2 was: PLTFGWCYKL greater than
VLEWRFDSRL which was much greater than AFHHVAREL

Noted in Brander et al., 1999 this database, to be A*0201

Nef(136-145)

Nef(136-145 LAI) PLTFGWCYKL Nef(180-189) human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope

Nef(136-145)

Nef(136-145) PLTFGWCFKL HIV-1 infection human(Az2) [Durali (1998)]

Cross-clade CTL response was studied by determining the CTL activity in seven patients from Bangui, (6 A subtype, and 1 AG
recombinant infections) and one A subtype infection from a person living in France originally from Togo, to different antigens
expressed in vaccinia

Pol reactivity: 8/8 had CTL to A subtype, and 7/8 to B subtype, and HIV-2 Pol was not tested

Gag reactivity: 7/8 reacted with A or B subtype gag, 3/8 with HIV-2 Gag

Nef reactivity: 7/8 reacted with A subtype, and 5/8 with B subtype, none with HIV-2 Nef

Env reactivity: 3/8 reacted with A subtype, 1/8 with B subtype, none with HIV-2 Env

Patient B18 had the greatest breadth and diversity of response, and recognized Gag SLYNTVATL and Nef PLTFGWCFKL

Nef(136-145)

Nef(157-166) PLTFGWCFKL HIV-1 infection (hu- human(A2) [Woodberry (1999)]
man) or HIV A2-
polyepitope (poly-
tope) DNA vac-
cine with vaccinia
boost (r'VV.HIV.pt)

(mouse)

e A polyepitope vaccine was generated in a vaccinia construct that contiguously encoded seven epitopes, all presented by HLA A-2
e HHD mice have a transgene of HLA A2 linked to the transmembrane and cytotoxic domains of H-2D? — this transgene is the only

MHC molecule expressed in the mice

CTL responses to Gag (77-85) SLYNTVATL, Pol (476-484) ILKEPVHGYV, gp120 (120-128) KLTPLCVTL, and Nef (190-198)
AFHHVAREL were observed in HIV polytope HHD-vaccinated mice, and these responses were enhanced with vaccinia boost

No CTL immune responses were generated against HLA A2-restricted HIV epitopes Nef 157-166 (PLTFGWCYKL), Pol 346-354
(VIYQYMDDL), and Nef 180-189 (VLEWRFDSRL)

Sixteen HLA A2+ patients were tested for their ability to make CTL responses by peptide restimulation in culture with the epitopes
selected for inclusion in the polytope — one individual recognized all seven of these epitopes; 7 patients had CTL cultures able to
recognize at least one of the epitopes, and 6 of those 7 recognized more than one epitope, but they were not able to test all peptides
for all patients; many patients only had three peptides tested

PLTFGWCFKL was recognized by 1 of the HLA-A2 patients
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Table 8: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(Al, B8) [Hadida (1992)]
HIV-1 specifc CTLs detected in lymphoid organs

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(B18) [Culmann (1991)]
Nef CTL clones from HIV+ donors

Nef(133-148)

Nef(133-148 LAl) VRYPLTFGWCYKLVPV human(B57) [Brander & Walker(1996)]
P. Goulder, pers. comm.

Nef(134-141)

Nef(138-147 LAlI)  RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
C. Brander notes this is an A*2402 epitope

Nef(134-141)

Nef(134-141 LAl)  RYPLTFGW human(B27) [Culmann(1998)]
Optimal peptide de£ned by titration

Nef(134-143)

Nef(138-147 SF2)  RYPLTFGWCF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 3/4 HIV-1+ people tested

RYPLTFGWCF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two speci£c CTL
clones were obtained

Nef(134-144)

Nef(134-144 LAlI) RYPLTFGWCYK HIV-1 infection human(B18) E%)éj;l)l]ln (1994), Goulder
Mutational variation in HIV epitopes in individuals with appropriate HLA types can result in evasion of CTL response
[Goulder (1997)] is a review of immune escape that summarizes this study

Nef(135-143)

Nef(135-143 LAI)  YPLTFGWCY HIV-1 exposure human(B*1801) [Brander & Goulder(2001)]
C. Brander notes this is a B*1801 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(135-143)

Nef() YPLTFGWCF HIV-1 exposed human(B18) [Kaul (2000)]
seronegative

11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

Low risk individuals did_not have such CD8+.c

CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(135-143)

Nef(135-143 LAI) YPLTFGWCY HIV-1 exposure human(B18) [Culmann (1991), Culmann-
Penciolelli (1994)]

Nef CTL clones from HIVV+ donors

Nef(135-143)

Nef(139-147 SF2) YPLTFGWCF HIV-1 infection human(B35) [Shiga (1996)]
Binds HLA-B*3501

Nef(135-143)

Nef() YPLTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998a)]

A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

The A subtype consensus is identical to the B clade epitope

The D subtype consensus is YPLTFGWCT

Nef(135-143)

Nef() YLPTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998b)]

HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

This epitope is conserved among A and B clade viruses

The Clade D version of the epitope, YPLTFGWCF, was preferentially recognized by CTL
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(136-145)

Nef(136-145) PLTFGWCYKL in vitro stimulation human(A*0201) [Wilson (1999b)]

Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

Th1-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

B7 and A2 Nef epitopes were studied and the relative binding afEnity of A2 epitopes for A2 was: PLTFGWCYKL greater than
VLEWRFDSRL which was much greater than AFHHVAREL

Noted in Brander et al., 1999 this database, to be A*0201

Nef(136-145)

Nef(136-145 LAI) PLTFGWCYKL Nef(180-189) human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope

Nef(136-145)

Nef(136-145) PLTFGWCFKL HIV-1 infection human(Az2) [Durali (1998)]

Cross-clade CTL response was studied by determining the CTL activity in seven patients from Bangui, (6 A subtype, and 1 AG
recombinant infections) and one A subtype infection from a person living in France originally from Togo, to different antigens
expressed in vaccinia

Pol reactivity: 8/8 had CTL to A subtype, and 7/8 to B subtype, and HIV-2 Pol was not tested

Gag reactivity: 7/8 reacted with A or B subtype gag, 3/8 with HIV-2 Gag

Nef reactivity: 7/8 reacted with A subtype, and 5/8 with B subtype, none with HIV-2 Nef

Env reactivity: 3/8 reacted with A subtype, 1/8 with B subtype, none with HIV-2 Env

Patient B18 had the greatest breadth and diversity of response, and recognized Gag SLYNTVATL and Nef PLTFGWCFKL

Nef(136-145)

Nef(157-166) PLTFGWCFKL HIV-1 infection (hu- human(A2) [Woodberry (1999)]
man) or HIV A2-
polyepitope (poly-
tope) DNA vac-
cine with vaccinia
boost (r'VV.HIV.pt)

(mouse)

e A polyepitope vaccine was generated in a vaccinia construct that contiguously encoded seven epitopes, all presented by HLA A-2
e HHD mice have a transgene of HLA A2 linked to the transmembrane and cytotoxic domains of H-2D? — this transgene is the only

MHC molecule expressed in the mice

CTL responses to Gag (77-85) SLYNTVATL, Pol (476-484) ILKEPVHGYV, gp120 (120-128) KLTPLCVTL, and Nef (190-198)
AFHHVAREL were observed in HIV polytope HHD-vaccinated mice, and these responses were enhanced with vaccinia boost

No CTL immune responses were generated against HLA A2-restricted HIV epitopes Nef 157-166 (PLTFGWCYKL), Pol 346-354
(VIYQYMDDL), and Nef 180-189 (VLEWRFDSRL)

Sixteen HLA A2+ patients were tested for their ability to make CTL responses by peptide restimulation in culture with the epitopes
selected for inclusion in the polytope — one individual recognized all seven of these epitopes; 7 patients had CTL cultures able to
recognize at least one of the epitopes, and 6 of those 7 recognized more than one epitope, but they were not able to test all peptides
for all patients; many patients only had three peptides tested

PLTFGWCFKL was recognized by 1 of the HLA-A2 patients
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Table 9: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(Al, B8) [Hadida (1992)]
HIV-1 specifc CTLs detected in lymphoid organs

Nef(132-147)

Nef(132-147 BRU) GVRYPLTFGWCYKLVP HIV-1 infection human(B18) [Culmann (1991)]
Nef CTL clones from HIV+ donors

Nef(133-148)

Nef(133-148 LAl) VRYPLTFGWCYKLVPV human(B57) [Brander & Walker(1996)]
P. Goulder, pers. comm.

Nef(134-141)

Nef(138-147 LAlI)  RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
C. Brander notes this is an A*2402 epitope

Nef(134-141)

Nef(134-141 LAl)  RYPLTFGW human(B27) [Culmann(1998)]
Optimal peptide de£ned by titration

Nef(134-143)

Nef(138-147 SF2)  RYPLTFGWCF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 3/4 HIV-1+ people tested

RYPLTFGWCF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two speci£c CTL
clones were obtained

Nef(134-144)

Nef(134-144 LAlI) RYPLTFGWCYK HIV-1 infection human(B18) E%)éj;l)l]ln (1994), Goulder
Mutational variation in HIV epitopes in individuals with appropriate HLA types can result in evasion of CTL response
[Goulder (1997)] is a review of immune escape that summarizes this study

Nef(135-143)

Nef(135-143 LAI)  YPLTFGWCY HIV-1 exposure human(B*1801) [Brander & Goulder(2001)]
C. Brander notes this is a B*1801 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(135-143)

Nef() YPLTFGWCF HIV-1 exposed human(B18) [Kaul (2000)]
seronegative

11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

Low risk individuals did_not have such CD8+.c

CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(135-143)

Nef(135-143 LAI) YPLTFGWCY HIV-1 exposure human(B18) [Culmann (1991), Culmann-
Penciolelli (1994)]

Nef CTL clones from HIVV+ donors

Nef(135-143)

Nef(139-147 SF2) YPLTFGWCF HIV-1 infection human(B35) [Shiga (1996)]
Binds HLA-B*3501

Nef(135-143)

Nef() YPLTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998a)]

A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

The A subtype consensus is identical to the B clade epitope

The D subtype consensus is YPLTFGWCT

Nef(135-143)

Nef() YLPTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998b)]

HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

This epitope is conserved among A and B clade viruses

The Clade D version of the epitope, YPLTFGWCF, was preferentially recognized by CTL
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(136-145)

Nef(136-145) PLTFGWCYKL in vitro stimulation human(A*0201) [Wilson (1999b)]

Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

Th1-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

B7 and A2 Nef epitopes were studied and the relative binding afEnity of A2 epitopes for A2 was: PLTFGWCYKL greater than
VLEWRFDSRL which was much greater than AFHHVAREL

Noted in Brander et al., 1999 this database, to be A*0201

Nef(136-145)

Nef(136-145 LAI) PLTFGWCYKL Nef(180-189) human(A*0201) [Brander & Goulder(2001)]
C. Brander notes this is an A*0201 epitope

Nef(136-145)

Nef(136-145) PLTFGWCFKL HIV-1 infection human(Az2) [Durali (1998)]

Cross-clade CTL response was studied by determining the CTL activity in seven patients from Bangui, (6 A subtype, and 1 AG
recombinant infections) and one A subtype infection from a person living in France originally from Togo, to different antigens
expressed in vaccinia

Pol reactivity: 8/8 had CTL to A subtype, and 7/8 to B subtype, and HIV-2 Pol was not tested

Gag reactivity: 7/8 reacted with A or B subtype gag, 3/8 with HIV-2 Gag

Nef reactivity: 7/8 reacted with A subtype, and 5/8 with B subtype, none with HIV-2 Nef

Env reactivity: 3/8 reacted with A subtype, 1/8 with B subtype, none with HIV-2 Env

Patient B18 had the greatest breadth and diversity of response, and recognized Gag SLYNTVATL and Nef PLTFGWCFKL

Nef(136-145)

Nef(157-166) PLTFGWCFKL HIV-1 infection (hu- human(A2) [Woodberry (1999)]
man) or HIV A2-
polyepitope (poly-
tope) DNA vac-
cine with vaccinia
boost (r'VV.HIV.pt)

(mouse)

e A polyepitope vaccine was generated in a vaccinia construct that contiguously encoded seven epitopes, all presented by HLA A-2
e HHD mice have a transgene of HLA A2 linked to the transmembrane and cytotoxic domains of H-2D? — this transgene is the only

MHC molecule expressed in the mice

CTL responses to Gag (77-85) SLYNTVATL, Pol (476-484) ILKEPVHGYV, gp120 (120-128) KLTPLCVTL, and Nef (190-198)
AFHHVAREL were observed in HIV polytope HHD-vaccinated mice, and these responses were enhanced with vaccinia boost

No CTL immune responses were generated against HLA A2-restricted HIV epitopes Nef 157-166 (PLTFGWCYKL), Pol 346-354
(VIYQYMDDL), and Nef 180-189 (VLEWRFDSRL)

Sixteen HLA A2+ patients were tested for their ability to make CTL responses by peptide restimulation in culture with the epitopes
selected for inclusion in the polytope — one individual recognized all seven of these epitopes; 7 patients had CTL cultures able to
recognize at least one of the epitopes, and 6 of those 7 recognized more than one epitope, but they were not able to test all peptides
for all patients; many patients only had three peptides tested

PLTFGWCFKL was recognized by 1 of the HLA-A2 patients
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pl/ CTL Map
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024 CTL Map s
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pP2p7/plp6 CTL Map
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Protease CTL Map
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RT CTL Map
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Integrase CTL Map

. B*5101 ‘
FLDGI DKAQI?EHEKYHSNWI?AMASDFN LPFl’WAKE 1 VAS(.‘TDKCQLKG EAI\{I

10 20 30 40 50
 A*2402 A*6802

HGQVDCSPG IWQLDCTHLEGKV ILVAVHVASGY I EAEVIPAETGQETAYF
\ | [ \ |

60 70 80 90 100

A*6802
LLKLAGRWPYKTI HTDNGSI\IIFTGATVRAA(FWWAG 1 KQEF(‘B 1 PYNPQSQG\II

110 120 130 140 150

A*1101

—B5

B*5701_>‘
VESMNKELKH( 11 GQVRDQAITZHLKTAVQMA\I/F | HNFKRKGG‘ IGGYSAGER I|
160 170 180 190 200

A2

A*0201
VDIIATDI Q'I"KELQKQ ITK II QNFRVYYRDSlRNPLWKGPA}‘(LLWKGEGAVY

210 220 230 240 250
1QDNSDI KVYPRRKAKI I RI?YGKQMAGDDCIVASRQDED
260 270 280

Rev CTL Map

B*5801

B*5701 ’
MAGRSGDSDIT:EL IRTVRLI IfLLYQSNPPPI\IIPEGTRQARRI\‘IRRRRWRERQFIQ

10 20 30 40 50
cws
B14, Cw8
‘ Al ‘ B14
QIHSISERI ITGTYLGRSAEITVPLQLPPLEFIQLTLDCNEDCC?TSGTQGVGSFI’
60 70 80 20 100
Ql LVESPTVITESGTKE

110

40

DEC 2000



gple0O CTL Map
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